Exploration of novel piperazine or piperidine constructed non-covalent peptidyl derivatives as proteasome inhibitors.
A series of novel piperazine or piperidine-containing non-covalent peptidyl derivatives possessing a neopentyl-asparagine residue were designed, synthesized and evaluated as proteasome inhibitors. All target compounds were screened for their 20S proteasome chymotrypsin-like inhibitory activities, and 15 ones displayed more potent activities than carfilzomib with IC50 values lower than 10 nM. Subsequently, the most potent 10 analogues were tested for their cytotoxic activities against two multiple myeloma (MM) cell lines RPMI-8226 and MM-1S. Based on these experiments, selected derivatives were further evaluated for their ex vivo and in vivo blood cell proteasome inhibitory activities. The most potential compound 35 (proteasome inhibition IC50: 1.2 ± 0.1 nM) with potent anti-proliferation (IC50: RPMI-8226 8.4 ± 0.8 nM; MM-1S: 6.3 ± 0.8 nM), ex vivo and in vivo activities also had a prolonged half life in plasma, which demonstrated that the enzymatic stabilities of this series of compounds have been improved by constructing a six-membered ring into the peptide skeleton. All the experiments confirmed the correctness of design concept, which made this series of compounds potential leads for exploring new anti-MM drugs.